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body cQxporate organised imder die laws of Gemany, of LcverkiKen, Gennany, do 
hereby dedaie the invention, for whidb we pray that a patent may granted to us, and 
the method by which it is to be.peifozmed, to be particolariy described in and by the 
5 following statement: — 

The present invention relates to new carbo-functional organosilozane compounds 
and to processes for thdr production. 

These compotoids can be regarded as caibamic add esters and, in particular, as 
siioxane-modified carbamic add derivatives which comprise at least Qne structural unit 
10 of the general formula 



(1) 

and optionally furtber stractunl onits of the general fonnula 

R'»SiO^ (2) 

S 

in which compounds, however, at least one of a thousand structural units corresponds 
15 to the general formula (1). 

In these fommlae, and also in all subsequent formulae, 

R' is an opticmally halogen-substituted or cyano-substituted alkyl, cydoalkyl or aryl 

radical having up to 10 carbon atoms, 
R" is a hydrogen atom or a methyl or phenyl xadical, 
20 R''' is an alky], cydoalkyl, alkeny^ arallgrl, diall^laminoalkyl^ aryl or atkaryl radical 

having up to 10 carbon atcnns, 
Q is a monovalent to faexavalent saturated alqibatic bydrocaiban radical having up 

to 6 carbon atoms, 
m is 0, 1 or 2, 
25 « is 2, -3 or 4, 

a is 0, 1, 2 or 3, 

b is zero or an integer from 1 to 200, and 
e is xbt valency number at Q, 

with diese radicals and numbeis being chosen independently of one another at any point 
30 of a molecule. 

These compounds are suitable for nse as adhesion-promotiQg imeimediate layers 
[Price 2Sp] 
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2 ^ U87^22 

m ^SKnA^^rfndi shall be coated with plasticst, filB^ pdyrotbaiies, 
and also as inlerfeice-active agents and as inlennediaies for ttie manufacture <« oigano- 

pobsUcsane lesiiB. , t j. _* 

Hk present nivention also provides a process for the prodtactioa of tte» cwn- 
5 pomds, in whkh a sfl^^ubstituted carhamic add dernatwe of tte general fmnmila 

(3) 

in which, as also in the subseqnent fimnolae, R is an alkyl or cydoalkyl radical 
havhig im to 6 carbon atoms or a pbeajrl radical, . ^ j « 

or a mixttne <rf sudi doivatiTCS, or a mhEtme of 4tse derivati?cs witii conqwimls of 
10 die general fbnndto R'cSi(-0R)4^ is reacted, at a tonperrtme brtween 20* and 

100«C, wiA at least half a mol <rf water per gram eqmvalent of the RO— radicals. 
In an altematiTC method fia the production itf tfiese new conqwimds, an mamo- 

mediyl-sufastitiitEd po^ysihnane ^Aich consists of at least one stmctpral nmt of the 

general formula 

15 Os-nSiCRV-CK NH (4) 

" i I 

R" R'" 

and furdier structural units, each of which can mdividiiaUy correspcmd either abo to 
diis f ommla or, up to a total of less thm a thoosand times the number of units of tins 
formula, to die general formula 

R'.Si04^ (2) 
20 is reacted widi a cfahnofdimic add ester of the general fonnuh 20 



15 



(3) 



ii the presence of a tertiaiy amine at a tempetatuxe of between 20*^ and 150°C, 
optionally in the presence of an inert solvent 

For the former hydrdytic reaction redted above, it is advantageous to use aqueous 

25 hydrochloric add containing a5 to 10 per cent by weight of HQ in place of pure water 25 
in Older to accelerate tibe reaction, and to use two to five times the minimtttn amount 
thereof. Acids of low vohtiliQr can also be used, but have to be neutralised with sodium 
hydroxide or triediylamine before &oliaing the leactioa pnkhicL The hydndysis can also 
be carried out m the presence of a solvent as somecinies usual fpr sndi faydrolytic 

30 reactions, such as etfaanol, toluene or tetcal^droforan. After compl^on of die reacdon 30 
and, if required, neutralization, the produa is £reed from the volatile components of 
the reaction mixture by heating under rediK»d pressure;, and from the salt which may 
have predpitHted, by ffltration or by centrifi^ging. 

The silyl-sid>stituted r^rh^rnir add derivatives vrfuch are to be subjected to the 

35 hydrolysis are obtained, according to a process described in our Application No. 35 
58817/69 (Spedficalion No. 123967^ by xeactxQg an amtnonieAylsiIane derivative of 
the general formula 

(RO— ),^Si(R%-CH ^NH (6) 



with a ddoroformic acid ester of the general formula 



(5) 

in the piwnce rfa tertiary amine at a temperature of between 20o and 150«C 
optjonalljrmtiie presence of an inert solwot xju 
«.o JS^^^^Jl- *^P«?^ 'x*^ and 120«C shoold be chosen for this 
^TM^ tT*' ^ "^^^ ttfediyhmme or pyridine^ serves to bind the 

aad Tolwne or cydoherane can for enmple be used as the inert solvent. 

for the Uteniatiye process for the productioii of the oompounds accorda^ 
pmeotin^i^ amnomcthyl-substitated polysitoxanes arel^^ as aTobtain- 

2lLS^.2JS?^ ^ ^ hydrolysis and condensation of 

oorit8pondmgalb»78iIanes<tfiliega«diQ^^ ' ^ / wuu«h«uuu « 

(RO— V„Si(RO„-CH NE (6) 

or <rf mixtures of diese alinxyMlanes and of those of tfie generd foimu^ 

R'»Si(— OR),.^ 

£ S g^tST^ '^'^ '^^^ P'^^ ^ 



R'.SiO. 



^ (2) 



" advisable is that k which halogenomethyl-substitirtsd poly- 
siloxanes consistnig of stnKtund units of die general fomidae 

05-™Si(R%— CEI-<a or Br) R^SiO^, 

CO ^ (2) 



and 

R" 



are reacted with ammonia or primary amines of foimula R'" NH, to mve the corres 

(RO-)»«Si(RV-CB NH (6\ 

R" R'" 

™in^f jSfSi^J!" "^If In aU these cases it is advantageous to use 

ammes which bod above SO'C, for example t^ohexylamine. and in Dttffirfa s,^h 
Mjom^ that they function as weU as a rea'SrS^^ for tK£t to^ 
f^r^i"" ^ ^ °° acid-binding agent and as a diluenVxhe rmtS^SmJlS^ 

filtra^by disdihti™, the S^L^e.^^ ^.SdrTrae"" 
S""^ acid esters of the fcimniaS are obtamS^SSi^toown 
processes by reaction of phosgene witii hydroxy! cUponnds of die ^d^^ 

(8) 

The mvention is fflustrated in and by die fallowing Examples. 
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^^^^ Example 1 . ^ r ♦i^ 

50 g. (0.158 md) NH^ohesytN^metbyidicdi^ of tne 



ate mixed with 3.75 g. (D.(B2 n«d) triD^d^rfettoxg^^ 
reacdaa product of Hk fammla 
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(10) 

The sflyl^siibstitiitM urethane ased in ito 

crimS m r«.23?Scxylai£ in Hie cmnse of which the temperature 
S 650C TTiSJSeScticm Si«me is heated for a father 2 horn to 
fS-C Se pr^SSc alt is ffimed off after cooling ^P^'tS^Jl 
Jf^S«te 5iEt 1 J mm Hg between !(»<» and llQoq, the N<ydohe»,i-<ammo- 



ha«n£ a re&active indes no«= 1.4460. 98 g. (0.4 md) thereof and 44 fr-Sit^S 
SliSS^t 250 cm* tohienc and 45 J g. (0.42 mol) 
3eSr«r«K thereto oyer the course of 15 minutes. Thereaftajdie leactim 

& SlS^Swi under for one ho^ 
chloride which has piedpitattd is fiteed ^^^^'^^^^ ^erTte 
through a column yieUs, at Ol mm Hg and b eiween^ 6° ajf 100^^ ™ft« " 
looordmg to Examples 1 and 2, hawng a lefiactwe mdes n„*»- 1.45fi2. 

Es&jam 2 . 
46 e ro 145 mnD N-CTdohexji-N<methyldiedioxysilyime«hyl>«^^ 
with 2lS t i^^l^^^iiS^^!!^'^ 3.5 g. (0.029 mol) tiimedij^oxy- 
S2e ifd 33 W nS aqueoi hydtodC add, and the mixture is heated for 4 
S to 80°C ^iemK^75 cm» cydohexane are added, the aqueous riiase k separat^ 
^^Sm^ fiS of the volatile ^J^^^^^ 
^st 1C0«»C A dearydlowish ofl is left, having a composition conespondmg to the 

fomnda 
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(12) 



mmr Examplb 3 

11 mol) iriediylainmc and 61.6 g; (0.1 gram eqmvfileDt) iiKllnl-(is6biitvl' 



(13) 



(14) 

^o^J^^i^JJi'S^''?' aftw wWch 4e tanpetatwe of this leaction matme rises to 
wwS J' 'f'"** for one hour at 10V>C, il» ammonium sdt 

0 5 iilif!SS"T* " ^ ^ ««l tte fiteue i. feed of TOlatile consSSts a 
•1 and at most 100»C The leaction pndnct nmains as a dear Uritt^tm 

oiUhKh IS sotobk in wat» ami of ^ die co^Sn 





wbeam — OG denotes tibe radical 

--0~M-CA--0-)u(-CJH,--0-)u-]-CJI,. 



(15) 
(16) 



be nSiS'^'S^ 

/hrni„SS^^P*^^ "(30 nwls) dimediyJdichlorosilane, 624 g. (3 mob metbvl- 

ft™?^'^^''^?^."^ 8- <3 dimetfyl-^romoifilSS^e 
B anowed m rm ^naUy into 10 litres of wMer. Aft^rSS^ST^S 

"1**^ " 5 ^»°n» to 150OC b order to c^^^ 

the pdysdosane; die mixtme is dien ffltered. The filtnte ohnri^ 47«-.^J?S!z!r^ 



at 20^ , ototo* o(«iiiin, Z27 pB em by »ij,Iit of iitoip^ 
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^ 1.^7^ — 

groups aHL per cent by weight of nitrogen in '^Jw^^^^^ 

descnbed above. . 

The Kter can be manufacturea as rollows: . , ,,,. „i--„^ 

SVS^ «e introduced, whilst stirring, inta TOO g. <rfj^Jf'^?5: 
.jcyprop^eSSSnwi-butyl ettier of which the composmon on avtrage conesponds 



to'^ fomrala 



(18> 



™m. ti.. nhn«ani» disolvins whilst thc tempciature rises to 35"*C Thereafter tiie 

temperature by reducing the ^essure. to 1 J-M "^,^J^ ttoatiS 
wbiithc chlorine contcBt of the reactmniixtiwj, dc^^ 

fans, m residnal light taowo^ on 
Ac add pdyglycol ester of the fwiner (4) gwea m the Erample. 

IS BWlMPIB 4 ..... w 1 

137 g. (137 mob; triethylammc and 791 g. (1J5 gram equrvalenls) methyKcydo- 
hej^amhiometfiyl>poiysiloanie of the fotmnla 



(19) 



(20) 
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whercinthemnnber 3/>of thedifimctionalailoMneuniBperm^^ ^ 
20 To ^(SlvedTziLs anhydrous triuene. 2350 g. (1375 mob) rfite ^ 
^ 2d^SStSrSSkEmiple3aiea^to^ 

of 25^3(8, during which tune the temperature of the ^'^^J'^^^^^JSTt 
The iSw^is Sfheated for one hour to 100»C, the saft which has prec^tat^ « 
filt^S^rfteSng and the filtrate is fteed of easfly volatile consdments by reduc 
25 S?S£.S^»SmmHgandheatuigtolOOPCAdear 25 
oarf^cosiQr 1170 cP at 20»C remaiis, the compositiaa of which appron- 
nuudy cnnreqxxids to die formula 



30 



The cycIohe^iaminomethyl-sulBtituted polysiteane to be used for tins reaction 
30 can be mamifoctraed as fdlows: 

^ A S^of 224 g. (U mob) methyitiichlorosilane, 3095 g. (24 mob) dimethyl- 

dicUorosibne and 844 g. (4.5 mob) dimediyHbromomethylJ^Uorositaie is allowed 
to hydrolyjse by gradually running it into 5 litres of wate, and^ poMowne P^se 
St^W b^ubseqSently sq^ „ 
35 weight of hydiogen-monmiorillonite (which acts as an eqdMiraMn catt^> This 35 
mhSire is hkted 150«»C for 5 hours toc^IftnrtB it and »filtered«Jo- owtaifr 
The filtrate contains 12.5 per cent by we#t of bronmic m BrCHsr- gnn?s. 2320 g. 
thereof are mixed with 2420 g. (24.4 mob) cydohexylamine and the mixture is heated 
for one hour to 100«C white stirring. The salt which preapitates m the wnrse thereof 
is filtered off after cooling, and the fibrate h freed «tf eMily volatile omstituente tt 0.5 
mm He and at most 130«<: and a agak fiteted The ffltiae has a viscosity of 45 cP 
at 20°C and in addition to 0.07 per cem wei^ of nitn^m m tornaiy am^ 
contains 221 per cent by wdgjit of nitrogen in secondary q^MicqtoUDomcttiyl 
groups. Its compositran b essentially that of Ae fotmnh (1^ giwn at ilie begmmog 
45 of the Esmqde. 
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fonniik 



Ug7,222 

2225 gy^S7 gram equvalents) of a ddimrfinmic add po^ycol ester of tfae 




(21) 

coittaining 2.95 per cent by weight of chlorine, oorreqKndiqg to aa equirakiit migfat 
f ^?lJL*°x^L* value r of about 24, an dismhSd in 3 Htra 

A mmnieof 208 nob) tnetfayiamiae and 1090 g. (1.87 gnun^ 

valents) of a n>ediyK<ydohesytamiiiQinedbjl^ of the fonnula. 

(22) 

average eqjffljling 17, is added diopmse to this solution. Thereafter the 

JSS * ™f « ^fl"^ 2 hours, the triediylanmionium 

dUflode which has precipitated is filtered off at room tempeiatuie, and die fihratefe 
^S?r**-S?^ mm Hg and 100°C and S^^J^J^SIm 

121 ^ polysikaane-niodified polyedier-cartemite s(4lifies at loomteia- 

poatoe, nudts at about 25«C and has a v&odty of 520 cP at 30^t riS? 

sohitionm water, and its composition corresponds approrimatety to the fbSiula 




(23) 



«», i?LSS?TT*'*''y*"*'?^^^ pdysikoane to be used for this E&unple 

S^oiSLiLS^-* awb) dmicfli^diAIatosito and 49^ g. (2.64 S^Si 
g»roinomahyi)-chloto8ibne hydrdyticaDy, analogously to & descriptioi 
Exaniple4,n>givcapolysitoxaneofthefbrmnla «* ' uwoipoon given m 



(24) 

StS^ilL^ iLS,^ (rf Br. 1250 g. thereof are then aOowed » run drop- 
wse JMO 1400 g. qrclohenlamme heated to 100«>C, and the mistare is kept at l^C 

imo^ ftom Ae ffltrate by heating to 100°C at 14 mm Hg and thereafter^ tro 
treatments m a thm layer evaporator at OJ mm Hg and ISOOQ. Hie rSeis ffliiS 

whch m addition to 0.08 per cent by weight of nitrogen in tertiary amm^m^ 
S'idr^ <=«« by wdght rf aitro^ m its seS^cyd^SSo™ 
and whch IS now to be reacted, as described abov^ with the cUm^SH^ 
of a polyediylene glycol monobutyl ether. ouororoinuc acia ester 

* ^ manufactured by reacting a pdyetiier obtained by ethoxvktion 
^ rf W3, with phosgene analogously to die process indict as aa qj^SrS 



EzAMfLB 6 



v J'^ ^ trietiiylamine and 598 g. (0.5 gram equivalent) of a medwl-Tcvdo 

heiytammomediy^polysitexane rf the fdnndb =»v «« a mcmyi-^cycla 



(25) 

iiie dissolved in 1 J litres anhydrous toluene. 138 g. (0.5 gram cquwalent) octteg^^ 

«er containing 1Z9 per cent ^'^^^'^^ 
totito sotattoii, in tbe cocnse of ?dii^ 
5 ^to45^.TteSanreishcatBdt0iliebdliiiiderK^ 
^ SiSm^Se winch tepnxiphatedfc^ 

toe is fteed of the solvent by heating to SQOQ first at 14 ""fj? ^'^So 
tt OJ mm Hg. The reaction ntoctact which remams is » <toar l#t ydtew oil of 3650 
cP viscosity at 20«»C, consist&g of polymer scsments of the fonnuia 

(2(5) 

Tlie c9cldheOTlamhinniethyl-4ub8tiiiited polysfloxane to be used in diis Jfeample 
can telLSSd^^^ating a miaiic of 866 g. (2.92 

aSThydnSaHmontiSorillonite for 5 hours at 150»C to «r^bratm| "J 
15 2eritoWSt% ami fihetfflg the polysaoanc thus obt«to^^ 

bondedtaKDHic and hamg an average com^^ 
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(27) 

after it ha« cooled. 934 g. of die ffltrate ate thm aflowedto^ 
SShe«iamine heated to 80»C; and the mfamre 18 heated 

20 SStiM and is fihBtedafiw having cooled to ro^ » 
Sd ofS ^atile coQsdtnents by heating to 185°C at 14 mm Hg md « dtorafter 
SSfflSlleffltaSefc a yellow oil driisoosily 43 cP ^TSPO, ^^.^^^^ 
!fo05offant by weight of tmiary-bonded nitrogen contains 1.17 per cent by weight 
S So£Ti? SSi?y (jdS^lamiomediyl ffo^. a^*^ ^^^^ 25 

25 SjSSSianycoi«e5«id8tDthefonmiIa(2^ 25 

L Silonnermcdified carbamic add derivatives consisting 
unit 1^ general fotmida 

(1) 

30 and farther stnictntal unhs each of which nidividnaUy cottesiwnds dther to the abow- 30 
SmS^^Xor, tip to a total of less than a thousand times the mnnber of umts 

of die above fommla, to the general fuiuuda 

R'aSiOcs (?) 



25 
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35 



^ R'aSiO,^ (2) 



£2. 

8 



is reacted with a chlorofomiic add ester of die geneial fonnuk 

(5) 
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R' is m qp^aUy h^gen-substitiited or cyano-substittited allSCTdoalM or aiyl 

radical mtii ijp id 10 caiixm aaaos, 
R'' is a faydropD atom or a mediyl or jdienyl radical, 
5 R'" a mdkskcjdBaSk^2SbmsU«aa^ 

witn tq> to 10 aairaa atoms, 
Q is a nKmoralent to hezavakat saturated afiphatic liQrdiocarixm radical widi up 

to o carbtm atems, 
m=(y, 1 or 2, 
10 n=2, 3 or 4, 

a=0, 1, 2 or 3, 

i=zero or an mtciger fitom 1 to 2QG^ mi 
c=valen£y of Q, 

15 J*^^"'''^™°*«*^*«»«n'n*pe^ 

2. A pTMess for die pxiductioE ««f sitesaniMModified carbamic add deriTOtives 
MOT^ to Oam 1 m wWdi a alyi-BHbsfiiHijrf cai^^ 

20 ^^^*»«aMorcydoalkyIradicalwidiuptD6carl»n 

fL^^^T^^ 2?^™^^" * «f confounds mdi compounds of 

wf^S*?ri ^ « » ten^ture between 20o and 

Zbdl. R^5' 1?"^ "«r^ wtar per gram equivalent of the RO- radicals, the 
8yim»lsK,K , R a and chawng die meanings gtrcaia claim 1. 

proc^ tf^S^ ^ 

^''^ ^ 2 or 3 in whidi die water is 

hydrwilonc aad containing OJ to 10% by weight of hydrogen dSridfc ^ 

5. A mooos according to daim 2 or 3 in idiidi die water Is laovided bv an «i 
aqueous aad other ^ hydrodiloric add. jkwiw» an 30 

«rtA Li-'SSSSii*^^ to claim 5 hi wfaidi an add of low wdatOiiy is used, the 
aadJtaijg^ra^^ 

k.«Jv:?fiSl°S*°2?^*°'^'^'=*^2tD 35 
n two to Stc tunes die mimmum required. i»cu ^ 

the itteseooe of an inert sohait. m 
9. A process for the production of sibzane-OMxlified carbamic add deriratives 

of atleastonestrnctaralumtoftiiegaictalfonnnia 

^iSSf'iSf™' individually ooncspond to tfaeabov(s 

meattooed fotmnla or Ae geacnl foninib i~uu •» mc aoove- 
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"m^TcJR of a terdaiy amine at a tempewtme of bei^Po* and ISQOQ, the 
symbols R', R", R'", ^m,n,a,h,zsiSLC basing llie meanings ffveam ajj^^l^ 
^la A procws aowSng tD daim 9 m 

*^ ""iLA SSfer tie producrion of saonme-modified caAamfc add derimives 5 
according to daim 1 substantiany as heieinbefoie described in any ofAe Ejtampte. 
11 Sfloame-inDcBfied carbamic add derivatim ^rimever prepaied by a piocess 

■""""S^sSS^w&^OTbmifc add deri^^ 
as henttbcftre desaibed m a^y of dtt Samples. 

Fot tfac A^lkants, 
CABPMAELS & RANSFORD, 
Oiartoced Patoit Agaits, 
24 Soudiampton Buildings, 



Lond<m V.C2. 
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